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(54) K!igw*«c3 #^^«*«fc^CD«ig^j* 



(57) [£»] 

Mft^ft] **#«S 1 0 0 0 tt. h7> 
yX^ 10 0 £WT-5o h v>> ? X^ 10 0 

«, y-M6»BI3 0t. V-Xf«3 2t, KW> 
M3 4t^tJ. y-h!6»B3 Oi KH >ffltf3 
4 tODWH, -feS UtXLOCOS!4 0#K»t&nT 
US. t5Ut7,LOCOS14 0 ©TfC. ^7ir-yh 

4 2 ifiVL vt <=> nx t> * . 
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(2) 

/ 

mmt, nwr 

•t7> l o c o s H^Ktten, 

ttEtS'Jt^LOCOSlOTl:. *7±.yh^M® 
iietSUtXLOCOSlfflf^fli 0. 3~0. 7 

mmTftmmmz, -fesu-fexLocosiajftswr 

IOE-t5'J-fe^LOCOSJgOTK. t7tyhWi 
■ 6*1, JETF©X@ (a) ~ (c) Sr^tr, 30 
&SB©i2jg7j*£. 

(a) WE-fe5'J-t^LOCOSJi©»fiEia*k:*^ 
T. IHI«*»*-r*XS» (b) ttEGflffifciStta^Mf 
ftStitfC. ^M»*ttAtl.Il, fccttf (c) h9E¥ 
*#*«*SSft»fbU t&EKimiiJ^TitfiE-fcS UirX 

Locosisifsnig. 

[Bt*fl7] ||^6(C^^T, 

s (d) 

mrffixs (c) a, «rE*iin*a«©±K»j«snfc, « 

JaTJifc, 

mmmmitm\t. ^®W5o~7 0nm^5, * 

«&g@©iS£7jf£. 

191218 (b) ©tail, i!38BIHI«tC*tt*IWB3**#a; 
«©±fc, «SII!t*»jSTSIg (e) Sr-gftr, 



2 

Mil] »*S10 1:*HT. 

[tt$£l 2] W#^9~l l©^f*X*C*^T, 

Butexs (b) ©«, mtmmm*m$;Tz>T® m 

WEIS (a) tt. WEDaaS**. TWtfBtttfcfcJ:^ 
89EIHlgBO^-/^««, 6 0lK±9 0g*tT*» 

im&m 1 5 ] 6 ~ 1 4 ©li-f n*^c*3^x, 

WEXS (b) Iz&^T, Wia^>B«i©ttA*lRlJ4, tw 

[»*ai6i »#ai5i:*i>T, 

£©fc-ra«, 0SE«fc!5*#<4 5aE£TFT»«K 
#S»©Sit*ft. 

[0 0 0 1] 

[»BJ©M-T^a«»?F] *589IH:. 
[0 0 0 2] 

vX^iLX, LOCOS (LocalOxidation Of Silico 
n) *7-ty Mii6&#i-*«»a*h7>^^3i«» 
-&„ LOCOS*7ty MjfiS*t h 7 > 

ocosirsw^n, ^®LocosioTtt7t 

ftttU*. #ffFSiS2 7 0 5 1 0 6ffti, #W2 5 3 4 
5 0 8^&«fcflBjRSftTV>*. 

[0 0 0 3] tZ\ZT\ LOCOSt7t7h«I5:t 
-r-5*#3ft*h5>^^Kfe^TJa. LOCOSSIC 

*3^xA--xbf-^*^i;, Ti?7-sc7mmw$.z>t 

[0 0 0 4] 
[0 0 0 5] 
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mt. v-x««£. km* mw- 

COSH*t|g^e.n, WI5-t= Ut^LOCOSlCT 
[0 0 0 6] *5IBJ(lJ;ntf. &£*tf;fc©flUI38&** 

[0007] *«w»c*t»Ttt, nftyftMh^yzST.? 

^tS'JtXLOCOSI^ttTI/^. fit- -tS 
iJtXLOCOSiroTCtt. t7t-y h^Mf 
ttSnTI^S. LfeA^T, tSUtXLOCOSIS 

KU'f >««©ifi#©*#£«?ni,T, KU-f>Wffi£ 

[0008] sfe, *5EWt«tntf. Locosstcit 

"*T, A*-Xk*-£©*I£>R©S-£#T;§3. ^©fc 

[0 0 0 9] ifc. y-M6ft«tV-X<S«i:©Mfc 
43^T, tS'JtXLOCOSI^MU^iW: 
©, *#&*h5>^**©«fflfc*B*££#T* 

[0 0 10] ;i©¥3f£#8Bte. KU-f >»ffi*« 

D) K7-fA'tLT, ffifiT&£. 

[0 0 11] ffiB-feS'J-feXLOCOSJKDjpSte. 
titfO. 3~0. 7(imTJ&5. 

[0 0 12] HufB*^g«tt, U 
MG*?#IIff*l*. tSUtXLOCOSlig^tt 
Sui^ffil/^. *f»I«*A«-t5'Jt7LOCO 
S«flr&}rr*C£T, tS'Jt^LOCOSltH- 

[0013] m§2 h* l/-f >SI«©J1B(C, ft F U-f >SS 

iWff S n © «fc 5 fc«»fl^*GttJi £Rtt*> d i 
±9. tfi*h7>y7i'i!|iON«iOifH iffl 

[0014] (¥*#sg©gBi#ffi) 
[0015] *ftw<o*m#$im<D9imjjm*. 



(3) 

4 

tfltTEKU'f >S*tOWC. t$UtXLOCOSl 
*«Ktt6>n, ituK-fcS U-tXLOCOSBtDTJC ^7 
■fe«7 h^*B*«**Ktte>n. KTffllg (a) ~ (c) 

(a) H&E-fcS U-feXLOCOSlCD)gj*M*CiS^ 

t. oa»*^j«-r*ie, (to m^wmz&vtz.wm- 
fcmmz, ^««saAt5i8. &cktf (c) we* 

L O C O S m £ s xa. 

io [0 0 16] #JgBJ©¥#ftg«©©iI#i£«:. 

fc, i»:£©/t*->£#*-*Wllfl;Ji£#j*-r*xg 
(d) tfMEIg (c) tfifB#»^a«©x 

[0 0 17] cnt«tt), 0f^OfS«IC*tt**i»*» 

(b) Kfct^T, ¥»#««K : T : *fi | »&ftA?"SIR» St 

20 [ooi8] m%mwitm\t. ^oamufi 5 0 ~ 7 0 n 

mT*lii:t*«bl>. IMIffllW5 0nm6l 

±Tab^cttcj;o, is (b) c*^t, ¥m»mi& 

K^M* SEATS PR. WtftlCtoTMSnt* 

[0019] buIbxs (b) oil:, mtzwmz&tfz> 

**#**0±fC, «il*»)«t41l (e) S^tf 

myo*&A-tzz\t\z£r>T, *m#&m*y*-is& 

30 Stt«0**IIAaBt*«ri5. Ig (e) &$tSZ.t\Z£ 

o, is (b) fcfcivr, naasfc*^4**#*«*«y 

*->?*3tt*©Sttl*.*;:£a»T#*. 
[0 0 2 0] H5f2ffi«^tbT«, lfty'J3>Mi 

>m £ mfc? z> z £ *«r * * . 
[0021] «m«*^bfc*^tt, 11 
(b) ©«, «nE«siit*K!±-r*xe (f) s^tm 
40 tj&tjfSbv*. is (f) s-^ir^tCcto, ft^ns 

-feS 'JtXLOCOSl©IS5|S]±$t5ii«t 

-So 

[0 0 2 2] Buffilg (a) It. WEPfl»**. /t» 

fttWiicasnsiiiiWffti/^. enjoin 

I® (b) C*(r»T, HSBfcisttSx 'J =i>M£© 

[0023] mmw$,<D7—/^mt. 6 o^jw±9 0 

50 (b) fc^^T. cn«»c*tt*->U3>S<R©«ffilc, 
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[0 0 2 4] IttlEXe (b) fcfcHX, «lBE**G»©a 
T*S:t*«!f$l/K ^ntitlll Ig (b) fc*3 

A-rsos^gfcfT'S eta*"?**. 

[0 0 2 5] mtttMWKD&XJjftt, jtufB¥*#»£ 
-C*5££*<$f*LH. CtlKJcntt, II (b) tcfc 

[0 0 2 6] 

[0 0 2 7] [^1 ©H*0»»] BUT. SB 1 
»«Kfl.*¥JIOTS«lcov»Ttt9ir*. Bltt. SB l 

&£o 

[0 0 2 8] (r/HXOil) 1000 
14, *^f«M«2 0£*rT£o IH^iM«2 0a. 
-t5U-fcXLOCOS*j6*^-r*. *f»il(*2 0 

(ftT rh?^?] 1 0 0)WR*J6nTV» 

•So 

[0 0 2 9] h5>^^ 1 0 014, y-Ni»I3 0 
t, V-7i«3 2t, FWf>fH*3 4t*#t5. 
y-7i«3 211, SSitfl[^*B»ffi*Ji3 2 a 

KH>««34tt. NS!h5>>?^^*«fct*t» 
Pffl©«>x;^K»riESnfcNa!>F*B«IKfl[Ji36»6a 

[0 0 3 0] y-hiiI3 0 £ KM" >««3 4 £:© 
P^Kte, -tS Ut7LOCOSi4 0ii«3nT^ 
So tSUtXLOCOSl4 0«l)SH f/H7© 
»ffl-fc«fc9£fc3#, &fc*.tf0. 3-0. 
D. ^SKHO. 4-0. 6/imT£5. t5'JtX 
LOCOSI4 0©TtC{4. *7tyW*»l4 24« 
MStlTHS. *7±y h**fi*Ji4 2(4, Nih7 
>^^4«l:t5t. Nffl*»*Mt*Ji;i&»SfcO, P 
Ih7>-/X^SMi:t4t. P^SEtlffitfEg^e.fi 

So 

[0 0 3 1 ] SR^ 2 0 ©4>ife»©TK:tt, ^ + 

*;U7. OA^fig^nT^-So ft^hy 

/1J16 0I4, h 7 ^X^SWC Pl^« 

[0 0 3 2] HK>««3 4tlB«"r** ; F-»(*<H* 
2 OcD^gBtDTtCte, figSCTttftlie 2j&tJBj£$nT 
te»«*H*ll6 2K«fcD. h7>vX*#ON 



(4) 

i£>E^JI(4. NSh^^X^WCt-Si:, NI?*fi« 
teffcJffrbfrD, Pih7>^^*«l:tSt. PS 

[0 0 3 3] ¥##ggl 0 0 OKtt, y'j3>l«l 

io SH^gffffi«©TiCl4, i^SiO^CTf 1 ^ 

[0 0 3 4] ->'J n>*1Kl 0©_tKt4, mMftM 7 
O^^^nT^-5. JIffl#&g:II 7 0 CDfifr5£©S*£tC 
14. hsft-JW 2j&<J&J*$nTHS. a>^^7 

h*-;U7 2rt*«fc^«Wlfili)i7 0©±Kt4. KSUf 

7 4ASMSnt^5. 

[0 0 3 5] (fpffl3&*) J^T, SBl©HJfiO»«fc« 
S¥»#gf 1 0 0 0©flUH3&*£iftiflT*. 

[0 0 3 6] (a) **SS©»IBT?tt, Sh7>yX^ 
20 1 0 04it5UtXLOCOSI4 0Sf •?■ 
IT, tSUtXLOCOSl4 0©Tl:lt ^"7lr-y 
h^*B*Ji4 2j&jKtt6nr^*. IfcA^T, t5U 

©t7ty b^FS6%Ji4 2lCJ;oT, 

[0 0 3 7] (b) $fc, y-h«*B3 0tV-Xl 
so J^3 2 £©MtC*3^T, tSUtXLOCOSl^M 

[0 0 3 8] (c) C©¥«#:g««, FK> 

»ffij&*l 0-5 OV0¥^8ItbT, $f£L<3Iffl 

ffiOifta** (LCD) H9-fAtUT. 

[0039] [ib 2 <Dmm<DKmi kt, ib 2 ©*ss© 

40 Sjfi^n-teXfcaftHT*. El 2 -0 8 (4, SB2©HiS© 

[0 0 4 0] (1) £-f, HI 2 fc*-f <fc 5 (;:, ->U3> 
»«i0©±ir, cvd&K4:D, Mitm\:-> ] )3>m 

8 0S»]*t5. »YbMYt->'J3>g8 0©I8IJ¥«, 7c 
<h;tl4\ 8- 1 2 nmT&So #1>T\ IftSfcy'Jn 
>«8 0©±iC, CVDSl:iO, ffby | J3>18 2 
^MtS. tfty'J3>I8 2 0l)?H '&m<D-i* 

snfe->ij3>isi 0 tcaAans©$te<*d<t^T 

so **SKT*nii»lClfi3£$nftti. ^{b->Un>B8 
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2<DWkB\t. fctAtf5 0~7 0nm, JfSL<li6 0 
~ 6 5 nmtSS. 
[0 0 4 1] (2) El 3 (a) k:w"TJ:3K, £ 

tt. #^»«*2 0*5J;^-fe5 UtXLOCOSi4 

[0 0 4 2] f lffll/yXMR1^7X^tL 

T, gfty | J3>I8 2, Kfta<fc->U3>Ji8 0*<fc 
^y'Ja^Sfil 0 SrXy-T-^-fS. £*UCJ:fl, PS 
TftM&%.2 0^y:t?Ut7LOCOSl4 0 ©P 
fifc««K:fclvr, *l*J;tf*2©|!DS&8 4 a, 8 4b 
!Wgfi£$ft5. fg 1 ©DDgE 8 4 a te, tS'JtXLOC 
OS14 0 tft5*«l:»ri:Sn, !g2©[H]glS8 4 b 

03 (b) «. 03 (a) K:fctt5SSl©IHIgB8 4 a£ 
i£*LT, «5£Wfc*bfc»rffi0T**. Sgl©lH]SB8 
4a©fitt. D 
t^LtfO. 3~5. 0 Aim, $f £L<«0. 5~2. 0 
jimt**§. Sfll CDG0gi5 8 4 a ©if f/HX©f 
BE. 8rttK«fc 9 fttAtfO. 0 5-0. 15 

dm, WKIJO. 0 8~0. lumTJiS. $2© 

Kiss8 4b©«. asstt. g§i©n3g&8 4 a tmmom 

[0 0 4 3] (3) 0 4 (a) K*T«J: 3 9ft 

v"j3>19 0*»rtt5. 04 (b) fit. 04 (a) 
tC^tSSIl ©(HIH$8 4 a£fc*;LT> gjWglC^bfc 

tt» CVDST'SoTfciK i<ty'J3>l9 0©I 
Jp(i> fc£:;lfc£5. 0-lOnm, ff£l<tt6. 0~ 
7. 0nmT&& o 

[0 0 4 4] (4) 'A\Z. 0 5 (a) KSfJ: 5 fc, fiff 
j£©/^- $2®l/vXMR2«t 
*. S2©l/y7MR2(l fg 1 ©IHg|S 8 4 a <t> ft 
2 ©HSU 8 4 bO^tffliSirfc^TIP^ntl) 
-5. -tS UtXLOCOS@4 0&<fcZ>*fg 

il^«!*16 2©^fS«©±^tC^^T, HPStl 

[0 0 4 5] 1 2ffll/yXMR25:VX^l:l 

T\ y'J3>lIl 0CNl(Ol't>9 2 a^ftAt 
■5. Z\tl\Z£r>T. 3Bl*5«fctf*2©|H]»8 4 a, 8 4 

©X@T\ ^1 ©DD8B8 4 afcfcttSNS©^««l£* 
19 2(t *7ty^«ftl4 2tS4. £fc> IS 2 
OD3»8 4 bKfeH-«N3H©^»B«ia:*li9 2tt» {£& 
«**fittl6 2 tft*. 

[0 0 4 6] 05 (b) tt, 05 (a) lZ&tf2>?& 1 © 
K]gi$8 4 a^ALt. «SCWt*UfcWrffiHT**. 



(5) 

<? 

Sfty'j3>|9 o*^j*snT^*ctc«t 
0, -Y^->aAtcJ;oT, SBl*J«fc«SB2©IHIW8 4 
a, 8 4 bK*tt<&->'J3>SSl 07^*-v ! £§tt 
JlttfT**. H tit J: 9. ->'JU>S1S 

i o oisat&'f *<wn. «8g©/-?xa*T£5©£ffli;t5 

:t^T'*2>. Nf©-f*>9 2atLTH 

-f^>©tpa«E£ 

ai0~50keV, ffJKB20~25keVTJ6 
io 3. K-Xfttt, xAWX©Wffi:fc£tf#tti::<fc9gft 
4 A*, ttAtfl. OE+13-1. 5E+14C 
m-2, 0J£b<te3. 0E+13~5. 0E+13cm 
^*><D&Aftg. (v-U 3J>S1S©*®©& 
HLlM*>©j£A*Inlt0at^) 0tt, 

snf. fctAao~4 5STfef), *?*b<ttos«t: 

4 5£ETFT»9. Sei:fftL<tt5~2 0 

filTTi^uttiO. 03^8 4 3, 8 4 b KfcttSv 
U3>S«1 0©©J®Kt>, IIi;^t>^ffiAt2»i 
20 t&H&Z. #<^T\ f 2©l/y7hlR2«St 

[0 0 4 7] (5) 'AlZ. 0 6 Efr5g©A° 
^->£*-t-gK JB3©W7HR3S»(£t4. % 
3©l/iy7. MR 3 \t, ^2©IHgP8 4 b©4"5fe^{'* 
l^lP^tlTW. AfrWfctt. S3©l/y'7hlR 
3tt, ^^^;U7> h-y/N°B6 0©^fiK®«©±*(C*3^ 

[0 0 4 8] #t~, i3©l/^XMR3S:YX?l:l/ 
T, y'j3>Slgl 0fCP^©-f*>9 4 a St^AT 
so S„ ^ntdcfcoT. ^2©IH1S58 4 blcU^TPS©^ 

w»a:*ii9 4*«»riEsn*. «©itT. p§j©*m 
«biettji9 4«. ft^by^ieotft*. ps 

©^t>9 4atbTH fctABaPaWt^S^f 
*ii*«T€r-5. -r^>©JQ3i«BE«. x/W^OWBE 
*5«kW#ttK«fc 9 fc£;Ui5~l OkeV, 

»il<tt7-8keVT?*4. K-XStt. fA'-fX 
Oi£Ei±Iflltti:«tOaft5il». fctA«l. 0E + 
13~1. 5E+14cm-2, jifSb<IJ3. 0E+1 
3~1. 0 E+ 1 4 cm-2f*2>, #t^T, I3©l/y 
40 7MR3 5iitl). 

[0 0 4 9] (6) ^C(C> 0 7 (a) ICSti^lC, & 
flS->'J3>JB9 O&RfcS-r*. 0 7 (b) tt, 0 7 

(a) {C*3ttS^l©IH1^8 4 aSfi^lt, «iC»lC 
jj*bfc*rffliBIT**. tti$, f;HX©#tti:I^S5 
RSSfcttfltf, SKb->'J=l>Jf 9 Ott. P&*bfc<T 

[0 0 5 0] &fC. gftyU3>18 2£W&ftlf tb 
T, yU3>11Sl0 5:Mftt5. cnir«toT, 0 
8lC7K-r<fc3tC, %Tftffim®.2 043«t^-t5 U-t7.L 
so OCOSI4 0^Mt^ £©*SBMb®IgT. mi 
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4 alZ&tfZis'J 3 >M 1 0 \Z&.X-2tLtz^ 

4 2 n*. Sfc, HRrlC. ^ 2 cDIH]g58 4 b tC 

[0 0 5 1 ] *tC, tftvU3>I8 2fcJ;«ftgfc 
■>Ua>I8 0Siit5. y'J3>SSlO 

[0 0 5 2] (7) ^C, milZiji-t^^lZ. LOCO 
SI 2 0^^^'i7x/\±lC«tttt©^ 1 J ->'J a>B£±S 

[0 0 5 3] (8) y-htl3 64V^i?tt 

axf*. :ni;<kot, v-^<g«3 2*«*s-r*fi 

tS36, t'f K t-^ 38*itft5'JtXLOC 
OSI40m?tl/T, yU3>iSl O^lC. U 

>^i*»N^(o-f m^oT. v- 

X®^3 2^«fiJc-T^iSl8«^Ue#lB3 2 ai, KH 
[0 0 5 4] y-M!3 6£^t5"7xA_h(;:Ji 

[0 0 5 5] a>37/7 hj^-;i,7 2 (*343<t^S 30 

[0 0 5 6] (ftUBSi*) £AT, ^2 0ilfflIIC# 

5 ^*#gacD»it75ffitc *5 it -§> flsjB sam s t&?rr i> o 

[0 0 5 7 ] (a) *^ii©»!lt:fe^Ttt, IHIW8 4 
a, 8 4blC, -ft>^ftAt^S- G3gB8 4a, 8 4 

(C. [Sg&8 4a, 8 4 b('i3^-5.->'JrJ>S«l 0*5^* 40 

•>U a >s« 1 0 ©IS jH&TWWi, fitro/u^Tt 
[0 0 5 8] (b) fS§l©G3aB8 4 at*(T5i''j3> 

^COfPffl3!l*S*r*^i:*<T*-5. Tftto^ ^©< 
fciU, ^l©IHgB8 4 a{3*3ttSv'j3>S«l 0© 



'Jt7xLOCOSi4 0©1M 

FMI4 2**3in»j«-r*ct*«-c€r*. 

[0 0 5 9] fc*, N^h7>vX^©©jfitMfTb 
tf. #©<fc5icLT, NS}h^>v3^©§!!ig<bMfTb 

[0 0 6 0] (A) PIh7>7X^©*7t7W« 
«0D»^ie (2) tlDBftcff -5 Z.£ifi-Vi*&. (B) 

hy/^lSMtSIi (5) tmWZ. ff^Ct^T 
[0 0 6 1 ] [g 3 (D^faCDWrn S &\Z. m 3 ©H2i£© 

[0 0 6 2] &3<Dmm<DMmZ* W&CDWf&fi&VHlZ. 
T, SB2CDHJfi©»lti:aa:*. *3 ©HJfi©^ffitt. 
[^©ffi^TjS©^^^ m2©*ffi©^i:|sl#7? 

[0063] m 3 (DrnmoMmtt. m 9 ic^-r «t -5 fc, 

Bl©lHa5 8 4 atfy L —^WVitUZ>£o\Z. ->'Jn> 
Sffil 0^l7f>^lt^?>. ^l©Eia58 4 a©7" 
-;tMali 9 0^*iiT&D. $?SL<tt6 0S£t 
±9 0S*ii5§T£>D, S6lcSfSb<f47 0~8 0ST 
**. Gflg|5©X-y^>^77fet4, S61 ©B3W8 4 aJ&^T■ 
w^##£fc*«k3fc:frffiT*n^i#k:l8£;3mfc^>. 

««« ^*-r •& x >y ^ > yeatc «fc 0 fT 3 d t &t-z, 

*.«#©<£ 3 KLTfir 3:t««r*5. £T\ ¥ff 
¥«T»ti±i:>' 1 J3>Sfii OSStti. ««IBI 
tC, fci:Ati2 0 0W©P owe r SrEPiljn-r-g-^iCcfc 
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recessed LOCOS layer 40. 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor device with which it is the semiconductor device which has a field- 
effect transistor, and a semi recess LOCOS layer is prepared between said gate insulating layers and 
said drain fields, and, as for said field-effect transistor, the offset impurity layer is prepared in the 
bottom of said semi recess LOCOS layer including the gate insulating layer, the source field, and the 
drain field. 

[Claim 2] It is the semiconductor device whose thickness of said semi recess LOCOS layer is 0.3-0.7 
micrometers in claim 1. 

[Claim 3] It is the semiconductor device with which said semiconductor device has a component 
isolation region, and said component isolation region has semi recess LOCOS structure in claims 1 or 2. 
[Claim 4] The semiconductor device with which the channel stopper layer is prepared in the bottom of 
said component isolation region in claim 3. 

[Claim 5] The semiconductor device with which the low concentration impurity layer of the same 
conductivity type as this drain field was prepared in the perimeter of said drain field in either of claims 
1-4. 

[Claim 6] It is the manufacture approach of a semiconductor device that are the manufacture approach 
of a semiconductor device of having a field-effect transistor, and a semi recess LOCOS layer is 
prepared between said gate insulating layers and said drain fields, an offset impurity layer is prepared in 
the bottom of said semi recess LOCOS layer, and said field-effect transistor contains following process 
(a) - (c) including a gate insulating layer, a source field, and a drain field. 

(a) the process which forms a crevice in the formation field of said semi recess LOCOS layer, and (b) — 
the process which injects an impurity into the semi-conductor substrate in said crevice, and (c) — the 
process which oxidizes said semi-conductor substrate thermally and forms said semi recess LOCOS 
layer in said crevice. 

[Claim 7] Said process (c) is the manufacture approach of a semiconductor device which was formed on 
said semi-conductor substrate and which is performed considering said anti-oxidation layer as a mask 
including the process (d) which forms the anti-oxidation layer which has a further predetermined pattern 
in claim 6. 

[Claim 8] Said anti-oxidation layer is the manufacture approach of a semiconductor device that the 
thickness is 50-70nm in claim 7. 

[Claim 9] The manufacture approach of a semiconductor device which includes the process (e) which 
forms a protective coat on said semi-conductor substrate in said crevice in front of said process (b) in 
either of claims 6-8. 

[Claim 10] It is the manufacture approach of a semiconductor device that said protective coat is a 
silicon oxide layer in claim 9. 

[Claim 11] It is the manufacture approach of a semiconductor device that said silicon oxide layer is 
formed by the oxidizing [ thermally ] method in claim 10. 

[Claim 12] The manufacture approach of a semiconductor device which includes the process (f) which 
removes said protective coat after said process (b) in either of claims 9-1 1. 
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[Claim 13] Said process (a) is the manufacture approach of a semiconductor device made as [ serve as 
/ s'aid crevice / in either of claims 6-12 / a taper configuration ]. 

[Claim 14] It is the manufacture approach of a semiconductor device that the cone angle of said crevice 
is 60 degrees [ less than 90 ] or more in claim 13. 

[Claim 15] It is the manufacture approach of a semiconductor device which is the direction where the 
direction of grouting of said impurity intersects [ in / on either of claims 6-14, and / said process (b) ] 
the normal of the front face of said semi-conductor substrate. 

[Claim 16] It is the manufacture approach of a semiconductor device that the angle of the direction of 
grouting of said impurity and the normal of the front face of said semi-conductor substrate to make is 
45 or less degrees in claim 15 more greatly than 0 times. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device with which high pressure- 
proofing-ization was attained, and its manufacture approach about a semiconductor device and its 
manufacture approach. 
[0002] 

[Background of the Invention] There is a field-effect transistor which has LOCOS (LocalOxidation Of 
Silicon) offset structure as a field-effect transistor by which current and high pressure-proofing-ization 
were attained. The field-effect transistor which has LOCOS offset structure is a transistor by which the 
LOCOS layer was prepared between the gate insulating layer and the drain field, and the offset impurity 
layer was formed in the bottom of the LOCOS layer. The field-effect transistor which has LOCOS 
offset structure is indicated by for example, the patent No. 2705106 official report and JP,2534508,B. 
[0003] By the way, in the field-effect transistor which has LOCOS offset structure, a BAZU beak arises 
in a LOCOS edge and there is a problem that an active field narrows. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the semiconductor 
device with which high pressure-proofing-ization was attained, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] (Semiconductor device) The semiconductor device of this invention is a 
semiconductor device which has a field-effect transistor, including the gate insulating layer, the source 
field, and the drain field, a semi recess LOCOS layer is prepared between said gate insulating layers and 
said drain fields, and, as for said field-effect transistor, the offset impurity layer is prepared in the 
bottom of said semi recess LOCOS layer. 
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[0006] According to this invention, the following operation effectiveness can be done so t for example. 
[0007] In this invention, the field-effect transistor has the semi recess LOCOS layer. And the offset 
impurity layer is prepared in the bottom of a semi recess LOCOS layer. Therefore, compared with the 
case where a semi recess LOCOS layer is not formed, an offset impurity layer can be relatively made 
deep to a channel field. Consequently, when a field-effect transistor is in ON condition, a deep depletion 
layer can be formed by this offset impurity layer. Consequently, the electric field near the drain 
electrode can be eased, drain pressure-proofing can be raised, and high pressure-proofing-ization can 
be attained. 

[0008] Moreover, according to this invention, the width of face of a BAZU beak can be narrowed 
compared with a LOCOS layer. For this reason, according to this invention, detailed-ization can be 
attained compared with a LOCOS layer. 

[0009] Moreover, since the semi recess LOCOS layer is not formed between a gate insulating layer and 
a source field, detailed-ization of a field-effect transistor can be attained. 

[0010] Moreover, this semiconductor device is preferably applied as a semiconductor device whose drain 
pressure-proofing is 10-50V. Moreover, especially this semiconductor device is suitable as a liquid 
crystal display (LCD) driver. 

[0011] The thickness of said semi recess LOCOS layer is 0.3-0.7 micrometers. 

[0012] Said semiconductor device has a component isolation region, and, as for said component isolation 
region, it is desirable to have semi recess LOCOS structure. By having semi recess LOCOS structure, a 
component isolation region can form a component isolation region at the same process as a semi recess 
LOCOS layer. A channel stopper layer can be prepared in the bottom of said component isolation region. 
[0013] It is desirable that the low concentration impurity layer of the same conductivity type as this 
drain field is prepared in the perimeter of said drain field. When a field-effect transistor is in ON 
condition by preparing such a low concentration impurity layer, the field of this low concentration 
impurity layer serves as a depletion layer, and can raise drain pressure-proofing. 
[0014] (The manufacture approach of a semiconductor device) The semiconductor device of this 
invention can be manufactured as follows, for example. 

[0015] It is the manufacture approach of a semiconductor device that the manufacture approach of the 
semiconductor device of this invention is the manufacture approach of a semiconductor device of 
having a field-effect transistor, a semi recess LOCOS layer is prepared between said gate insulating 
layers and said drain fields, an offset impurity layer is prepared in the bottom of said semi recess 
LOCOS layer, and said field-effect transistor contains following process (a) - (c) including a gate 
insulating layer, a source field, and a drain field. 

(a) the process which forms a crevice in the formation field of said semi recess LOCOS layer, and (b) — 
the process which injects an impurity into the semi-conductor substrate in said crevice, and (c) — the 
process which oxidizes said semi-conductor substrate thermally and forms said semi recess LOCOS 
layer in said crevice. 

[0016] It is desirable to perform as a mask said anti-oxidation layer by which said process (c) was 
formed on said semi-conductor substrate including the process (d) in which the manufacture approach 
of the semiconductor device of this invention forms the anti-oxidation layer which has a further 
predetermined pattern. 

[0017] Thereby, the semi-conductor substrate in a predetermined field can be made to oxidize thermally 
certainly. Moreover, in a process (b), in case an impurity is injected into a semi-conductor substrate, it 
can suppress that an impurity is injected into the semi-conductor substrate covered with the anti- 
oxidation layer. 

[0018] As for said anti-oxidation layer, it is desirable that the thickness is 50-70nm. When the thickness 
of an anti-oxidation layer is 50nm or more, in case an impurity is injected into a semi-conductor 
substrate in a process (b), it can prevent that an impurity is injected into the semi-conductor substrate 
covered with the anti-oxidation layer. 
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[0019] It is desirable to include the process (e) which forms a protective coat on the semi-conductor 
substrate in said crevice in front of said process (b). Here, a protective coat means the film which stops 
that a semi-conductor substrate receives a damage by injecting an impurity into a semi-conductor 
substrate. By including a process (e), it can stop that the semi-conductor substrate in a crevice 
receives a damage in a process (b). 

[0020] A silicon oxide layer can be mentioned as said protective coat. Said silicon oxide layer can be 
formed by the oxidizing [ thermally ] method. According to the oxidizing [ thermally ] method, a silicon 
oxide layer can be certainly formed on the exposure of the semi-conductor substrate in a crevice. 
[0021] Moreover, when a protective coat is formed, it is desirable after a process (b) to include the 
process (f) which removes said protective coat. By including a process (f), the membraneous quality of 
the semi recess LOCOS layer obtained can be raised. 

[0022] As for said process (a), it is desirable to be made as [ serve as / said crevice / a taper 
configuration ]. According to this, in a process (b), it can perform easily pouring an impurity into the side 
face of the silicon substrate in a crevice. 

[0023] As for the cone angle of said crevice, it is desirable that it is [ 60 degree or more ] less than 90 
degrees. According to this, in a process (b), an impurity can be certainly poured into the side face of the 
silicon substrate in a crevice. 

[0024] As for the direction of grouting of said impurity, in said process (b), it is desirable that it is the 
direction which intersects the normal of the front face of said semi-conductor substrate. According to 
this, in a process (b), it can perform easily pouring an impurity into the side face of the silicon substrate 
in a crevice. 

[0025] As for the angle of the direction of grouting of said impurity, and the normal of the front face of 
said semi-conductor substrate to make, it is desirable that it is 45 or less degrees more greatly than 0 
times. According to this, in a process (b), an impurity can be certainly poured into the side face of the 
silicon substrate in a crevice. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained, 
referring to a drawing. 

[0027] The semiconductor device concerning the gestalt of the 1 st operation is explained below [the 
gestalt of the 1st operation]. Drawing 1 is the sectional view showing the semiconductor device 
concerning the gestalt of the 1st operation typically. 

[0028] (Structure of a device) A semiconductor device 1000 has the component isolation region 20. The 
component isolation region 20 has semi recess LOCOS structure. The field-effect transistor 
(henceforth a "transistor") 100 is formed for every field demarcated by the component isolation region 
20. 

[0029] A transistor 100 has the gate insulating layer 30, the source field 32, and the drain field 34. The 
source field 32 consists of high concentration impurity diffused layer 32a and low concentration impurity 
diffused layer 32b. if the source field 32 and the drain field 34 take an N type transistor for an example - 
- the well of P type — if it consists of an N type impurity diffused layer formed inside and a P type 
transistor is taken for an example — the well of N type — it consists of a P type impurity diffused layer 
formed inside. 

[0030] The semi recess LOCOS layer 40 is formed between the gate insulating layer 30 and the drain 
field 34. Although the thickness of the semi recess LOCOS layer 40 changes with designs of a device, it 
is 0.3-0.7 micrometers, for example, and is 0.4-0.6 micrometers preferably. The offset impurity layer 42 
is formed in the bottom of the semi recess LOCOS layer 40. The offset impurity layer 42 will consist of 
an N type impurity diffused layer, if an N type transistor is taken for an example, and if a P type 
transistor is taken for an example, it will consist of a P type impurity diffused layer. 
[0031] The channel stopper layer 60 is formed in the bottom of the center section of the component 
isolation region 20. The channel stopper layer 60 will consist of a P type impurity diffused layer, if an N 
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type transistor is taken for an example, and if a P type transistor is taken for an example, it will consist 
of &n N type impurity diffused layer. 

[0032] The low concentration impurity layer 62 is formed in the bottom of the edge of the component 
isolation region 20 contiguous to the drain field 34. By the low concentration impurity layer 62, when a 
transistor is in ON condition, the field of this low concentration impurity layer 62 serves as a depletion 
layer, and can raise drain pressure-proofing. A low concentration impurity layer will consist of an N type 
impurity diffused layer, if an N type transistor is taken for an example, and if a P type transistor is taken 
for an example, it will consist of a P type impurity diffused layer. 

[0033] The contact field (not shown) for impressing an electrical potential difference to a silicon 
substrate 10 is formed in the semiconductor device 1000. A contact field is separated by the source or 
a drain field, and the component isolation region. A channel stopper layer can be formed in the bottom of 
this component isolation region if needed. 

[0034] The layer insulation layer 70 is formed on the silicon substrate 10. The contact hole 72 is formed 
in the predetermined field of the layer insulation layer 70. The wiring layer 74 is formed in a contact hole 
72 and on the layer insulation layer 70. 

[0035] (The operation effectiveness) The operation effectiveness of the semiconductor device 1000 
concerning the gestalt of the 1st operation is explained hereafter. 

[0036] (a) With the gestalt of this operation, each transistor 100 has the semi recess LOCOS layer 40. 
And the offset impurity layer 42 is formed in the bottom of the semi recess LOCOS layer 40. Therefore, 
compared with the case where a semi recess LOCOS layer is not formed, the offset impurity layer 42 
can be relatively made deep to a channel field. Consequently, when a transistor is in ON condition, a 
deep depletion layer can be formed by this offset impurity layer 42. Consequently, the electric field near 
the drain electrode can be eased and drain pressure-proofing can be raised. 

[0037] (b) Moreover, since the semi recess LOCOS layer is not formed between the gate insulating layer 
30 and the source field 32, detailed-ization of a field-effect transistor can be attained. 
[0038] (c) Moreover, this semiconductor device is preferably applied as a semiconductor device whose 
drain pressure-proofing is 10-50V. Moreover, especially this semiconductor device is suitable as a liquid 
crystal display (LCD) driver of the so-called inside pressure-proofing. 

[0039] The manufacture approach of the semiconductor device concerning the gestalt of the 2nd 
operation is explained below [the gestalt of the 2nd operation]. An N type transistor is taken for an 
example and, specifically, the manufacture process of a semiconductor device is explained. Drawing 2 - 
drawing 8 are the sectional views showing the production process concerning the gestalt of the 2nd 
operation typically. 

[0040] (1) First, as shown in drawing 2 , form the oxidation silicon nitride layer 80 with a CVD method on 
a silicon substrate 10. The thickness of the oxidation silicon nitride layer 80 is 8-1 2nm. Subsequently, 
the silicon nitride layer 82 is formed with a CVD method on the oxidation silicon nitride layer 80. The 
thickness of the silicon nitride layer 82 is the process of the below-mentioned ion implantation, and 
especially if it is extent which can prevent injecting ion into the silicon substrate 10 covered by the 
silicon nitride layer 82, it will not be limited. 50-70nm of thickness of the silicon nitride layer 82 is 60- 
65nm preferably, for example. 

[0041] (2) Next, as shown in drawing 3 (a), form the 1st resist layer R1 which has a predetermined 
pattern on the silicon nitride layer 82. Opening of the 1st resist layer R1 is carried out [ above the 
component isolation region 20 and the formation field of the semi recess LOCOS layer 40 ]. 
[0042] Next, the silicon nitride layer 82, the oxidization silicon nitride layer 80, and a silicon substrate 10 
are etched by using the 1st resist layer R1 as a mask. Thereby, in the component isolation region 20 and 
the formation field of the semi recess LOCOS layer 40, the 1st and 2nd crevices 84a and 84b are 
formed. 1st crevice 84a is formed in the field used as the semi recess LOCOS layer 40, and 2nd crevice 
84b is formed in the field used as the component isolation region 20. In addition, drawing 3 (b) is the 
sectional view which expanded 1st crevice 84a in drawing 3 (a), and was shown typically. Although the 
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width of face of 1st crevice 84a changes with pressure-proofing of a device, and properties, it is 0.5-2.0 
mibrometers preferably 0.3-5.0 micrometers, for example. Although the depth of 1st crevice 84a 
changes with pressure-proofing of a device, and properties, it is 0.08-0.1 micrometers preferably 0.05- 
0.15 micrometers, for example. The width of face of 2nd crevice 84b and the depth can take the same 
mode as 1st crevice 84a. Subsequently, the 1st resist layer R1 is removed. 

[0043] (3) Next, as shown in drawing 4 (a), form the silicon oxide layer 90 on the exposure of a silicon 
substrate 10 by the oxidizing [ thermally ] method. Drawing 4 (b) is the sectional view which expanded 
1st crevice 84a in drawing 4 (a), and was shown typically. In addition, the formation approach of the 
silicon oxide layer 90 may be a CVD method. 5.0-1 Onm of thickness of the silicon oxide layer 90 is 6.0- 
7.0nm preferably, for example. 

[0044] (4) Next, as shown in drawing 5 (a), form the 2nd resist layer R2 which has a predetermined 
pattern. In the upper part of 1st crevice 84a and the edge of 2nd crevice 84b, opening of the 2nd resist 
layer R2 is carried out. Specifically, opening is carried out [ above the formation field of the semi recess 
LOCOS layer 40 and the low concentration impurity layer 62 ]. 

[0045] Next, the 2nd resist layer R2 is used as a mask, and ion 92a of N type is injected into a silicon 
substrate 10. Of this, the impurity diffused layer 92 of N type is formed in the 1st and 2nd crevices 84a 
and 84b. At a next process, the impurity diffused layer 92 of the N type in 1st crevice 84a turns into the 
offset impurity layer 42. Moreover, the impurity diffused layer 92 of the N type in 2nd crevice 84b turns 
into the low concentration impurity layer 62. 

[0046] Drawing 5 (b) is the sectional view which expanded 1st crevice 84a in drawing 5 (a), and was 
shown typically. Here, it can stop that the silicon substrate 10 in the 1st and 2nd crevices 84a and 84b 
receives a damage by the ion implantation by forming the silicon oxide layer 90. Thereby, the crystal 
lattice of a silicon substrate 10 goes out, and it can stop that the pass of a current is made. As ion 92a 
of N type, phosphorus ion can be mentioned, for example. Although the acceleration voltage of ion 
changes with pressure-proofing and the properties of a device, it is 20-25keV preferably ten to 50 keV, 
for example, although a dose changes with pressure-proofing and the properties of a device — 1.0E+13- 
1.5E+14cm-2 — it is 3.0E+13-5.0E+13cm-2 preferably. Especially the impregnation include angle (angle 
of the normal L1 of the front face of a silicon substrate and the direction of grouting of ion to make) 
theta of ion is not limited, for example, is 0 - 45 degrees, is 45 or less degrees more greatly [ it is 
desirable and ] than 0 times, and is 5 - 20 degrees still more preferably. When the impregnation include 
angle theta of ion is 45 or less degrees more greatly than 0 times, ion can be certainly poured also into 
the side face of the silicon substrate 10 in Crevices 84a and 84b. Subsequently, the 2nd resist layer R2 
is removed. 

[0047] (5) Next, as shown in drawing 6 , form the 3rd resist layer R3 which has a predetermined pattern. 
In the center section of 2nd crevice 84b, opening of the 3rd resist layer R3 is carried out. Specifically, 
opening of the 3rd resist layer R3 is carried out [ above the formation field of the channel stopper layer 
60]. 

[0048] Next, the 3rd resist layer R3 is used as a mask, and ion 94a of P type is injected into a silicon 
substrate 10. Of this, the impurity diffused layer 94 of P type is formed in 2nd crevice 84b. At a next 
process, the impurity diffused layer 94 of P type turns into the channel stopper layer 60. As ion 94a of P 
type, boron ion can be mentioned, for example. Although the acceleration voltage of ion changes with 
pressure-proofing and the properties of a device, it is 7-8keV preferably five to 10 keV, for example, 
although a dose changes with pressure-proofing and the properties of a device — 1 .0E+1 3-1 .5E+14cm- 
2 — it is 3.0E+13-1.0E+14cm-2 preferably. Subsequently, the 3rd resist layer R3 is removed. 
[0049] (6) Next, as shown in drawing 7 (a), remove the silicon oxide layer 90. Drawing 7 (b) is the 
sectional view which expanded 1st crevice 84a in drawing 7 (a), and was shown typically. In addition, if it 
does not have a bad influence on the property of a device, it is not necessary to remove the silicon 
oxide layer 90. 

[0050] Next, a silicon substrate 10 is oxidized thermally by using the silicon nitride layer 82 as an anti- 
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oxidation layer. By this, as shown in drawing 8 R> 8, the component isolation region 20 and the semi 
, redess LOCOS layer 40 are formed. At the process of this thermal oxidation, the ion injected into the 
silicon substrate 10 in 1st crevice 84a is spread (drive-in), and the offset impurity layer 42 is formed. 
Moreover, the ion injected into the silicon substrate 10 in 2nd crevice 84b is spread in coincidence 
(drive-in), and the channel stopper layer 60 and the low concentration impurity layer 62 are formed in it. 
[0051] Next, the silicon nitride layer 82 and the oxidation silicon nitride layer 80 are removed. Then, the 
gate insulating layer 30 is formed by oxidizing thermally the front face of a silicon substrate 10. 
[0052] (7) Next, as shown in drawing 1 , deposit a conductive polish recon layer on the wafer containing 
the LOCOS layer 20. Next, the gate electrode 36 is formed on the gate insulating layer 30 of a 
photolithography and etching. 

[0053] (8) Next, pour in the ion of N type, such as Lynn, into a silicon substrate 10 by using the gate 
electrode 36 as a mask. Of this, low concentration impurity layer 32b which constitutes the source field 
32 is formed. Next, a sidewall 38 is formed in the side of the gate electrode 36. The ion of N type, such 
as Lynn, is poured in into a silicon substrate 10 by using the gate electrode 36, a sidewall 38, and the 
semi recess LOCOS layer 40 as a mask. Of this, high concentration impurity layer 32a which constitutes 
the source field 32, and the drain field 34 are formed. 

[0054] Next, the layer insulation layer 70 is deposited on the wafer containing the gate electrode 36. A 
contact hole 72 is formed in the layer insulation layer 70 of a photolithography and etching. 
[0055] Then, conductive layers, such as an aluminium alloy and copper, are deposited in a contact hole 
72 and on the layer insulation layer 70, and a wiring layer 74 is formed by carrying out patterning of this 
conductive layer. 

[0056] (The operation effectiveness) The operation effectiveness in the manufacture approach of the 
semiconductor device concerning the gestalt of the 2nd operation is explained hereafter. 
[0057] (a) In the gestalt of this operation, in case ion is poured into Crevices 84a and 84b, form the 
silicon oxide layer 90 on the front face of the silicon substrate 10 in Crevices 84a and 84b. For this 
reason, in case an ion implantation is carried out, it can stop that the silicon substrate 10 in Crevices 
84a and 84b receives a damage. Thereby, the crystal lattice of a silicon substrate 10 goes out, and it 
can stop that the pass of a current is made. 

[0058] (b) In the impregnation process of ion to the silicon substrate 10 in 1st crevice 84a, when the 
impregnation include angle theta of ion is 45 or less degrees more greatly than 0 times, the following 
operation effectiveness can be done so. That is, when the ion-implantation include angle theta is 45 or 
less degrees more greatly than 0 times, ion can be certainly poured into the side face of the silicon 
substrate 10 in 1st crevice 84a. Consequently, the offset impurity layer 42 can be certainly formed in 
the side of the semi recess LOCOS layer 40. 

[0059] In addition, a P type transistor can be manufactured in parallel to manufacture of an N type 
transistor. For example, a P type transistor can be manufactured in parallel to manufacture of an N type 
transistor as follows. 

[0060] (A) Formation of the crevice in the field in which the offset impurity layer of a P type transistor 
is formed can be performed to the above-mentioned formation process (2) and the coincidence of a 
crevice. (B) The process which pours in the ion of P type for forming the offset impurity layer of a P 
type transistor can be performed to the process (5) and coincidence which form the above-mentioned 
channel stopper layer. 

[0061] The manufacture approach of the semiconductor device concerning [the gestalt of the 3rd 
operation], next the gestalt of the 3rd operation is explained. Drawing 9 R> 9 is the sectional view in 
which expanding the crevice for explaining the important section in the manufacture approach of the 
semiconductor device concerning the gestalt of the 3rd operation, and showing it typically. 
[0062] The gestalt of the 3rd operation is the point of the formation approach of a crevice, and differs 
from the gestalt of the 2nd operation. Except the point of the formation approach of a crevice, since the 
gestalt of the 3rd operation is the same as the gestalt of the 2nd operation, it omits detailed explanation. 
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[0063] As shown in drawing 9 , the gestalt of the 3rd operation is etching the silicon substrate 10 so 
thdt 1st crevice 84a may become a taper configuration. Cone-angle alpha of 1st crevice 84a is less than 
90 degrees, is 60 degrees [ less than 90 ] or more preferably, and is 70 - 80 degrees still more 
preferably. The etching approach of a crevice will not be limited especially if it is the approach 1st 
crevice 84a becomes a taper configuration. The etching system which has an parallel plate electrode 
can perform etching of a silicon substrate 10, for example, specifically, it can be performed as follows. 
First, a silicon substrate 10 is installed on an parallel monotonous lower electrode. A silicon substrate 10 
can be etched by impressing Power of 200W to inter-electrode. As concrete conditions, as for etching, a 
pressure is performed under the vacuum of for example, 700mTorr(s). The etching gas used in the case 
of etching can consist of gas containing CHF3, CF4, Ar, and 02, and the ratios of those amounts are for 
example, 10/70/800/4sccm (=CHF3/CF4 / Ar/02). 

[0064] (The operation effectiveness) The operation effectiveness in the manufacture approach of the 
semiconductor device concerning the gestalt of the 3rd operation is explained hereafter. 
[0065] (a) The gestalt of the 3rd operation can do so the operation effectiveness (a) in the gestalt of 
the 2nd operation, and the same operation effectiveness. 

[0066] (b) In the gestalt of the 3rd operation, form 1st crevice 84a so that it may become a taper 
configuration (cone-angle alpha is less than 90 degrees). For this reason, ion can be certainly poured 
into the side face of a silicon substrate 10 at the impregnation process of the ion to the silicon 
substrate 10 in 1st crevice 84a. Consequently, the offset impurity layer 42 can be certainly formed in 
the side of the semi recess LOCOS layer 40. 

[0067] This invention is not limited to the gestalt of the above-mentioned implementation, but can take 
various kinds of ****** by within the limits of the summary of invention. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the semiconductor device concerning the gestalt of the 1st 
operation typically. 

[Drawing 2] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 

[Drawing 3] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 

[Drawing 4] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 

[Drawing 5] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 
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[Drawing 6] It is the sectional view showing the production process concerning the gestalt of the 2nd 
6peration typically. 

[Drawing 7] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 

[Drawing 8] It is the sectional view showing the production process concerning the gestalt of the 2nd 
operation typically. 

[Drawing 9] It is the sectional view in which expanding the crevice for explaining the important section in 

the manufacture approach of the semiconductor device concerning the gestalt of the 3rd operation, and 

showing it typically. 

[Description of Notations] 

10 Silicon Substrate 

20 Component Isolation Region 

30 Gate Insulating Layer 

32 Source Field 

34 Drain Field 

36 Gate Electrode 

40 Semi Recess LOCOS Layer 

42 Offset Impurity Layer 

60 Channel Stopper Layer 

62 Low Concentration Impurity Layer 

70 Layer Insulation Layer 

72 Contact Hole 

74 Wiring Layer 

80 Oxidation Silicon Nitride Layer 

82 Silicon Nitride Layer 

84a The 1st crevice 

84b The 2nd crevice 

90 Silicon Oxide Layer 

92 Impurity Diffused Layer of N Type 

92a N type ion 

94 Impurity Diffused Layer of P Type 

94a P type ion 

1 00 Transistor 

1000 Semiconductor Device 

W10 Width of face of the 1 st crevice 

D10 The depth of the 1st crevice 

L1 Normal of the front face of a silicon substrate 

theta Impregnation include angle of ion 

alpha Cone angle of a crevice 

R1, R2, R3 Resist layer 



[Translation done.] 
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